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TRANSLATION OF JP2003-51572 
ELECTRONIC COMPONENT 

[Claim(s)] 

[Claim l] Have an active element chip and, as for this chip, a side face is surrounded 
with the lst-page covering object. In the electronic parts which fix through an 
insulating layer on this 2nd-page covering object while the field of one of the upper and 
lower sides is covered with the 2nd-page covering object which has heat dissipation 
nature and which come to cover the field of another side with the 3rd page covering 
object Said 3rd-page covering object consists of a radiator with which the field which 
counters said 2nd-page covering object side was formed possible [ heat- receiving ] in the 
radiant heat from this 2nd-page covering object side. Electronic parts which are opposed 
face sides with this radiator, and are characterized by being covered by the film by 
which the whole surface of the field exposed to the space surrounded with this radiator, 
said 2ndpage covering object, and the lst-page covering object consists of far-infrared 
radiation material which has insulation. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates an active element chip and its perimeter 

to the electronic parts constituted by having in a wrap covering object. 

[0002] 

[Description of the Prior Art] An active element and especially the electronic parts of 
large power called power components, such as IGBT (insulated -gate bipolar transistor) 
and a thyristor, have the great calorific value from the chip (active element chip) which 
makes the important section of the component at the time of actuation. Then, from the 
former, the electronic parts which gave the heat dissipation function to wrap covering 
have appeared the perimeter of a chip on the market. 

[0003] This conventional kind of electronic parts are explained based on drawing 2 . In 
this drawing, 1 is an active element chip (semiconductor chip). While an inferior surface 
of tongue is covered with the inferior-surface-of-tongue covering object 3 which has heat 
dissipation nature, a side face is surrounded with a cylinder or the rectangular pipe-like 
frame-side-cover object 2, and it fixes through an insulating substrate 4 on that 
inferior-surface-of-tongue covering object 3, and a top face keeps predetermined spacing 
and is covered with the top-face covering object 5, so that this chip 1 may be illustrated. 
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[0004] In this case, the inferior- surface -of- tongue covering object 3 consists of a layered 
product of heat sink 3a and heat sink 3b. It is respectively joined to the list by soldering 
between the chip 1 and the insulating substrate 4 between the insulating substrate 4 
and the inferior-surface-of-tongue covering object 3 (heat sink 3a) (the solder layer 6, 7 
reference). The space surrounded with the frame-side-cover object 2, the 
inferior-surface-of-tongue covering object 3 (heat sink 3a), and the top -face covering 
object 5 is filled up with the sealing agent 8 which consists of resin, gel, etc., and the 
closure (an insulation and covering) of the chip 1 is carried out. 

[0005] In such electronic parts, the heat generated from the chip 1 is transmitted to 
heat sink 3a through the solder layer 6, an insulating substrate 4, and the solder layer 7 
in order, it is further transmitted to heat sink 3b, stripping is carried out in the air from 
heat sink 3b, and heat dissipation (air cooling) of electronic parts is performed. If heat 
sink 3b is in contact with cooling water (not shown), stripping of the heat transmitted to 
heat sink 3b will be carried out into the cooling water, and heat dissipation (water 
cooling) of electronic parts will be performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles 
with the above-mentioned conventional technique. Although the space surrounded with 
the frame-side-cover object 2, the inferior-surface-of-tongue covering object 3 (heat sink 
3a), and the top-face covering object 5 is filled up with the sealing agent 8 as mentioned 
above, resin and gel which are used as a sealing agent 8 have low thermal conductivity. 
Moreover, the top face covering object 5 is also a product made of resin, and is low. [ of 
thermal conductivity ] For this reason, the heat dissipation from the top -face covering 
object 5 side is very small, and it cannot but depend for it on heat dissipation only from 
the inferior-surface-of-tongue covering object 3 side. 

[0007] In order to carry out the thermal runaway of the chip 1 to heat dissipation 
(cooling) being inadequate, or to make the solder layers 6 and 7 produce a crack and to 
make failure induce, it is desired for heat release to be large. Especially, only in the part 
with large calorific value, in large power electronic parts, such as a power component, 
heat release must also be large, in such a case, the thing for which heat sink 3a and 
heat sink 3b are enlarged, or a water-cooled method is adopted as a heat dissipation 
method with the conventional technique - not coping with it - it did not obtain but 
there was a trouble of becoming high cost and the amount of Oshige. 
[0008] Moreover, since it had to be based on heat dissipation only from the 
inferior-surface-of-tongue covering object 3 side (one side side), the thermal stress by 
the side of a components vertical side lacked balance greatly, therefore was easy to 
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produce the damage on a crack etc., and also had the trouble of reducing dependability. 
When the heat dissipation from the inferior-surface-of-tongue covering object 3 side is 
inadequate, especially, this becomes remarkable and, in such a case, will spoil the 
dependability as electronic parts greatly. 

[0009] It can radiate heat with comparatively sufficient balance from a vertical side, 
does not produce the damage on a crack etc., and aims at offering the electronic parts 
which can aim at improvement in dependability while this invention was made in order 
to cancel the trouble of the above-mentioned conventional technique, and it may 
increase the whole heat release with low cost and a small weight configuration. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention according to claim 1 Have an active element chip and, as for this chip, a side 
face is surrounded with the Ist-page covering object. In the electronic parts which fix 
through an insulating layer on this 2nd-page covering object while the field of one of the 
upper and lower sides is covered with the 2nd-page covering object which has heat 
dissipation nature and which come to cover the field of another side with the 3rd _ page 
covering object Said 3rd-page covering object consists of a radiator with which the field 
which counters said 2nd-page covering object side was formed possible [ heat-receiving ] 
in the radiant heat from this 2nd-page covering object side. It is an opposed face side 
with this radiator, and is characterized by being covered by the film by which the whole 
surface of the field exposed to the space surrounded with this radiator, said 2nd-page 
covering object, and the lst-page covering object consists of far-infrared radiation 
material which has insulation. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 is the sectional view showing 1 operation 
gestalt of the electronic parts by this invention. In this drawing, 11 is the semiconductor 
chip (active element chip) which constitutes the important section of active elements, 
such as IGBT, and the side face is surrounded with the cylinder or the rectangular 
pipe-like frame side -cover object 12 the lst-page covering object and here so that this 
chip 11 may be illustrated. 

[0012] Moreover, this chip 11 has fixed through the insulating substrate 14 the field of 
one of the upper and lower sides, and here on that inferior-surface-of-tongue covering 
object 13 while an inferior surface of tongue is covered with the covering object 
(inferior-surface-of-tongue covering object) 13 which has heat dissipation nature, 
moreover, one of the upper and lower sides -- a top face keeps predetermined spacing 
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and is covered with the covering object (top-face covering object) 15 the field of another 
side, and here. 

[0013] In this case, the inferior- surface -of- tongue covering object 13 consists of a layered 
product of heat sink 13a which consists of aluminum-SiC, Cu-Mo, etc., and heat sink 
13b. It is respectively joined to the list by soldering between the chip 11 and the 
insulating substrate 14 between the insulating substrate 14 and the 
inferior-surface-of-tongue covering object 13 (heat sink 13a) (the solder layer 16, 17 
reference). 

[0014] The top-face covering object 15 consists of a radiator with which the field which 
counters the inferior-surface-of-tongue covering object 13 side was formed possible 
[ heat-receiving / radiant heat / from this inferior-surface-of-tongue covering object 13 
side ], for example, equipped the inferior surface of tongue with the flat heat-receiving 
side in this invention. 

[0015] In addition, the heat sink of the simple substance which could consist of 
inferior-surface-of-tongue covering object 13 sides by the layered product which carried 
out the laminating of a heat-receiving plate and the heat sink to order, or equipped the 
inferior surface of tongue with the flat heat-receiving side may constitute this top-face 
covering object (a radiator is called hereafter.) 15. Here, the case where it constitutes 
from a heat sink of the latter simple substance is illustrated. As a radiator 15, Cu-Mo, 
the high metals and those alloys, for example, aluminum-SiC, of the thermal 
conductivity of aluminum, copper, etc., etc. is used. 

[0016] Moreover, in this invention, it is an opposed face side with a radiator 15, and the 
whole surface (whole surface of the field covering inferior-surface-of-tongue covering 
object 13 top face from chip 11 top face) of the field exposed to the space surrounded 
with the radiator (top-face covering object) 15, the inferior-surface-of-tongue covering 
object 13, and the frame-side-cover object 12 is covered by the ceramic film 21. 
[0017] This ceramic film 21 of thickness is good at a thin thing (ceramic thin film), and 
the coarse thing of a front face is [ the film ] desirable. Since the ceramic film 21 has 
covered the whole surface (the field by which the closure is carried out with the sealing 
agent 8 shown in drawing 2 , and same field) of the field covering 

inferior-surface-of-tongue covering object 13 top face from chip 11 top face, it functions 
also as a sealing agent (an insulation and cladding material) of chip 11 grade. 
[0018] Next, the heat dissipation operation in the above-mentioned electronic parts is 
described. The heat generated from the chip 11 is transmitted to heat sink 13a through 
the insulating substrate 14 and the solder layer 17 which consist of solder layer 16, 
aluminum N, and Si3N4 grade in order, it is further transmitted to heat sink 13b, 
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stripping is carried out in the air from heat sink 13b, and heat dissipation (air cooling) 
of electronic parts is performed. If heat sink 13b is in contact with cooling water (not 
shown), stripping of the heat transmitted to heat sink 13b will be carried out into the 
cooling water, and heat dissipation (water cooling) of electronic parts will be performed. 
About the above heat dissipation operation, there are not especially the conventional 
electronic parts shown in drawing 2 and a changing place. 

[0019] In addition to the heat dissipation from the inferior- surface -of- tongue covering 
object 3 side mentioned above, in the electronic parts of this invention, heat dissipation 
(positive heat dissipation) from the top face covering object 15 side is also performed. 
That is, the heat generated from the chip 11 is transmitted to the ceramic film 21 which 
covered all over the field covering inferior-surface of tongue covering object 13 (heat 
sink 13a) top face, and was formed from the chip 11 top face. 

[0020] The heat transmitted to the ceramic film 21 is transmitted to a radiator 15 by the 
convection current from the ceramic film 21 front face, it is transmitted to a radiator 15 
(in detail heat-receiving side of radiator 15 inferior surface oftongue) in large quantities, 
stripping is carried out in the air by far- infrared radiation (refer to arrow-head I) from 
the radiator 15, and heat dissipation (air cooling) of electronic parts is performed to 
coincidence by it. If the radiator 15 is in contact with cooling water (not shown), 
stripping of the heat transmitted to the radiator 15 will be carried out into the cooling 
water, and heat dissipation (water cooling) of electronic parts will be performed. 
[0021] Thus, in addition to the heat dissipation from the same inferior surface-of tongue 
covering object 13 side as the conventional technique which the chip 11 fixed, in this 
invention, heat dissipation from a radiator 15 which passes through the heat leakage 
from the ceramic film 21 and a lot of heat transfer to the radiator 15 according to 
far-infrared radiation especially is also performed. That is, the heat generated from the 
chip 11 radiates heat efficiently from both-sides side of a top and the 
inferior-surface-of-tongue covering objects 15 and 13. Therefore, there is no constraint 
that heat sink 13a and heat sink 13b must be made to have to enlarge, or a water-cooled 
method must be used for a heat dissipation method, and the heat release to need is 
obtained, and heat dissipation comes to be performed with sufficient balance from a 
covering object vertical side. 
[0022] 

[Effect of the Invention] As stated above, the radiator was used for the 3rd-page 
covering object which counters the 2nd-page covering object which the chip fixed among 
the lst-3rd-page covering objects which hold an active element chip, and which has heat 
dissipation nature in this invention. Moreover, it is an opposed face side with the 
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3rd-page covering object, and the whole surface of the field exposed to the space 
surrounded with the 3rd-page covering object, the 2ndpage covering object, and the 
lst-page covering object was covered by the film which consists of far-infrared radiation 
material which has insulation, the [ which counters without making the 2nd page 
covering object enlarge, or making a water-cooled method indispensable by this ] - the 
heat release to need can be obtained, without producing the bias of the heat dissipation 
effectiveness between the 2 and 3rd-page covering objects. Therefore, it can provide 
with high-reliability, without producing the long term deterioration and damage which 
is not made to increase cost and weight and originates electronic parts with the 
sufficient heat dissipation engine performance equipped with the active element chip in 
the bias of the heat dissipation effectiveness. 



[Translation done.] 
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